Fünf Jahre einer adjuvanten Tamoxifentherapie waren lange der therapeutische Goldstandard für Frauen mit frühem, hormonabhängigem Brustkrebs. Die Ergebnisse zweier großer Phase-III-Studien zeigten, dass die Aromataseinhibitoren (AIs) der dritten Generation, Letrozol und Anastrozol, einen größeren Schutz vor Rezidiven bieten, wenn Tamoxifen durch die «Up-Front»-Strategie über 5 Jahre durch die AIs ersetzt wird. Auch der Wechsel auf einen AI (Exemestan oder Anastrozol) nach 2-3 Jahren Tamoxifen war effizienter zur Rezidivvermeidung als eine 5-jährige Tamoxifentherapie. Die meisten Rezidive treten 5 oder mehr Jahre nach der Primärdiagnose auf. Letrozol bietet einen zusätzlichen Schutz vor Rezidiven, wenn es nach einer 5-jährigen Tamoxifentherapie für weitere 5 Jahre gegeben wird. Die optimale Anwendung (insbesondere Dauer und Sequenz) der AI-Therapie bedarf weiterer Untersuchungen. Die Sicherheit einer AI-Therapie für 5 Jahre oder länger muss weiterhin eng überwacht werden. Die erwarteten Einflüsse des Östrogenentzugs auf die Knochengesundheit könnten mit Bisphosphonaten behandelt werden. Effekte auf das kardiovaskuläre System und andere östrogenabhängige Systeme wie das Zentrale Nervensystem werden momentan untersucht. Die AIs Letrozol, Anastrozol und Exemestan haben durch ihre größere Effektivität und Tolerabilität zunehmend Tamoxifen als die empfohlene adjuvante endokrine Therapie des Mammakarzinoms ersetzt.
Introduction
Tamoxifen has been the gold standard for endocrine adjuvant therapy in postmenopausal women with hormone receptorpositive (HR+) breast cancer for more than 30 years. In recent years, tamoxifen has been challenged by the third-generation aromatase inhibitors (AIs). Post-operative administration of tamoxifen for 5 years in women with HR+ early breast cancer reduces the risk of recurrence, including cancers in the contralateral breast, by 47%, and the risk of death by 26% [1] . Continued tamoxifen therapy was associated with increased incidences of thromboembolic events and endometrial cancer, altering the risk-benefit balance in favor of no further treatment. Based on these results, the National Cancer Institute (NCI) guidelines recommend that adjuvant tamoxifen should be limited to 5 years [2] . Women who remain disease free after 5 years of tamoxifen therapy are at continued risk of breast cancer recurrence. The annual rates of recurrence beyond 5 years are approximately 2 and 4% in patients with nodenegative (N-) and node-positive (N+) disease [3] . Over half of the recurrences and deaths occur more than 5 years after surgery. Late recurrences occur more often in patients with estrogen-responsive tumors. This population could benefit from further endocrine therapy. The third-generation AIs (letrozole, anastrozole and exemestane) are highly selective and potent inhibitors of aromatase and well tolerated in the clinical setting. Letrozole and anastrozole are non-steroidal agents that reversibly block the activity of the enzyme. Exemestane is a steroidal AI that inhibits aromatase activity irreversibly [4] . Following the success of AI in advanced breast cancer therapy, their efficacy at other stages of disease has been studied. Neoadjuvant therapy is given to shrink and downstage a tumor prior to surgery and to increase the proportion of patients eligible for breast-conserving surgery (BCS). Letrozole proved superior to tamoxifen in patients with large, HR+ tumors requiring mastectomy, achieving a greater overall response rate (ORR) (p < 0.001) and enabling more patients to undergo BCS than tamoxifen (45% vs. 35%; p = 0.022) [5] [6] [7] . Anastrozole also demonstrated superior efficacy to tamoxifen, allowing 45 .7% of women requiring mastectomy to undergo BCS, compared with 22.2% (p = 0.03) after tamoxifen: There was, however, no difference in ORR between the two treatments. Recently, several clinical trials have assessed whether incorporating AIs into adjuvant therapy could improve protection against recurrence of early breast cancer. Two strategies have been used to determine the best regimen during the first 5 years after surgery: substitution of tamoxifen with an AI, and sequential treatment with tamoxifen and an AI. The ability of AIs to alter disease outcome beyond 5 years has also been investigated.
Adjuvant Therapy for Early Breast Cancer

Substitution Treatment Strategies
The Arimidex, Tamoxifen Alone or in Combination (ATAC) and the Breast International Group (BIG) 1-98 [8] trials compare an AI (anastrozole and letrozole) with standard tamoxifen therapy. Important differences between these trials were: Hormone receptor positivity was a prerequisite for inclusion in BIG 1-98 whereas patients with hormone receptor-unknown disease were also included in ATAC. The definition of the primary endpoint, disease-free survival (DFS) (based on time from randomization to an event), also differed between the trials. The Tamoxifen and Exemestane Adjuvant Multicenter (TEAM) study was started in 2001 to compare adjuvant therapy with exemestane or tamoxifen for 5 years. In light of the Intergroup Exemestane Study (IES) results -comparing tamoxifen with a tamoxifen/exemestane sequence (see below) -TEAM was amended to include a switch from tamoxifen to exemestane after 2-3 years [9] [10] [11] . Both the ATAC and BIG 1-98 trial have reported superior efficacy for upfront anastrozole or letrozole compared with 5 years of tamoxifen in postmenopausal women with HR+ early breast cancer. The ATAC trial involved 9366 women with invasive, operable breast cancer who had completed primary therapy and were eligible for adjuvant endocrine treatment. DFS was significantly improved in the anastrozole arm (p = 0.003), with a 15% relative risk reduction and increased time to recurrence (p = 0.0001) after a median follow-up of 100 months. There was no difference in overall survival (OS) between the two treatment arms (hazard ratio (HR) = 0.97, p = 0.7). The absolute risk reduction for patients with confirmed HR+ tumors was cumulative over the treatment period and beyond. Anastrozole significantly reduced the risk of distant metastases (16% reduction, p = 0.022) in the intention-totreat (ITT) population. Anastrozole also reduced the incidence of contralateral breast cancer by 40% (p = 0.004) (ITT). There is a better long-term efficacy of anastrozole compared with tamoxifen. Also evidence is provided of a larger carryover effect after 5 years of anastrozole compared with tamoxifen [12] . In the BIG 1-98 study, patients (n = 8028) were randomized to one of four treatment arms at the onset of adjuvant therapy: tamoxifen 5 years, letrozole 5 years, tamoxifen 2 years followed by letrozole 3 years, or letrozole 2 years followed by tamoxifen 3 years. The primary core analysis of BIG 1-98 compared first-line tamoxifen and letrozole. At a median followup of 51 months, letrozole significantly improved DFS compared to tamoxifen, achieving an 18% relative risk reduction (p = 0.007) and a 2.9% absolute risk reduction. Time to recurrence was increased by 22% (p = 0.004), and risk of recurrence at distant sites, a well-recognized predictor of breast cancer-related death, was reduced by 19% (p = 0.03). Trends for fewer deaths overall and more deaths without recurrence were seen in patients receiving letrozole (p = 0.35 and p = 0.25, respectively). A significant improvement in OS in patients receiving letrozole has not yet been shown [13, 14] .
Sequential Treatment Strategies
Five years of continuous first-line tamoxifen therapy has been compared with sequential treatment with 2-3 years of tamoxifen followed by exemestane in the IES trial [15] [16] [17] , or 2-3 years of tamoxifen followed by anastrozole in the Austrian Breast and Colorectal Cancer Study Group (ABCSG)-8/ Arimidex-Nolvadex (ARNO) and Italian tamoxifen anastrozole (ITA) trials [18] [19] [20] . It should be noted that the primary endpoint was DFS in IES, but event-free survival (EFS) in ABCSG-8/ARNO, and disease recurrence in ITA. Sequential treatment with tamoxifen for 2 years followed by letrozole for 3 years, and vice versa, is being investigated in the BIG 1-98 trial [8] . IES, ABCSG/ARNO and ITA reported a substantial risk reduction in patients who crossed over from tamoxifen to an AI after 2-3 years (2 years in ABCSG/ARNO), compared with continued tamoxifen for up to 5 years adjuvant therapy [15] [16] [17] [18] [19] [20] . A first mature analysis of the IES trial, with a median followup of 55 months, reported increased DFS (24% relative risk reduction; p = 0.0001) corresponding to an absolute benefit of 3.3%, a reduced incidence of contralateral breast cancer (54% risk reduction; p = 0.04), and improved distant DFS (p = 0.03) with sequential therapy. OS, excluding all HR-patients, attained borderline significance (HR 0.83, p = 0.05) [17] . In ABCSG/ARNO, changeover to anastrozole resulted in a significant (34%) reduction in the risk of disease recurrence (p = 0.049), and a 47% improved OS (p = 0.045) compared with continuing on tamoxifen [21] . Similar results were reported in the ITA trial: Switching to anastrozole improved EFS (p = 0.0002), DFS (p = 0.001) and local recurrence-free survival (p = 0.03) compared with continuing tamoxifen for the entire 5-year period [20] . No differences in the risk of distant metastases were reported between study arms in this trial. However, it should be noted that ITA was a small trial (n = 448) with a short median follow-up. Data are not yet available from the sequential treatment arms of the BIG 1-98 trial. Rates of relapse and death in patients receiving adjuvant tamoxifen are highest during the first 2 years after surgery [3, 22, 23] , which suggests that initial use of an AI may provide the greatest benefit to patients, particularly those at high risk of relapse. BIG 1-98 is the only sequential strategy trial in which randomization was performed at the onset of adjuvant therapy. IES and ITA included only patients who were disease free after 2-3 years of tamoxifen. High-risk patients who had experienced early relapse were excluded from these trials. In the ABCSG/ARNO trials, the time point for the start of the analysis was 2 years after the start of tamoxifen because the two trials had used different randomization procedures. With randomization of all treatment arms after surgery, BIG 1-98 will directly compare substitution and sequential strategies, as well as treatments within strategies, which will help to elucidate the optimal adjuvant timing and sequencing of AI and tamoxifen. Data from ATAC and BIG 1-98 demonstrate superior clinical efficacy of first-line AI over tamoxifen in the ITT population, which includes patients with high-risk disease. Current results indicate that AIs are an important treatment option for the adjuvant therapy of early breast cancer. However, the optimum treatment strategy has yet to be determined.
Subgroup Analyses
Subgroup analyses have suggested that hormone receptor status, prior chemotherapy, and nodal involvement may be important factors when considering adjuvant treatment options. A highly significant DFS benefit with letrozole was reported in BIG 1-98 in patients who had received prior chemotherapy (HR = 0.74) or had N+ disease (HR = 0.77). In contrast, subgroup analysis in the ATAC trial revealed no benefit in patients who had received chemotherapy (HR = 0.98) or had ≥4
positive nodes (HR = 0.95) [24] . In the ABCSG/ARNO and IES trials, switching to an AI was shown to be beneficial, irrespective of nodal status [15] [16] [17] [18] [19] [20] . All patients enrolled in the ITA trial had N+ disease, and no efficacy differences were reported between patient subgroups based on prior adjuvant chemotherapy [20] . It is difficult to separate benefits in patients with N+ disease from those in patients after chemotherapy, as these groups generally overlap. However, prior chemotherapy was an exclusion criterion in the ABCSG/ ARNO trial. In BIG 1-98, letrozole conferred a benefit in DFS in patients with estrogen receptor-positive (ER+) tumors, irrespective of progesterone receptor (PgR) status [8] .
In contrast, retrospective analysis of data from the ATAC trial suggests that the benefit achieved with AIs may be most pronounced in patients with ER+/PgR-tumors [25] . Sequential tamoxifen/anastrozole therapy may also be more beneficial in patients with ER+/PgR-tumors than in those with ER+/PgR+ tumors. Switching to anastrozole after 2-3 years of tamoxifen compared with continued tamoxifen reduced the risk of recurrence by 34% (HR 0.66, 95% confidence interval (CI) 0.46-0.93, p = 0.0171) and 58% (HR 0.42, 95% CI 0.19-0.92, p = 0.0295) in ER+/PgR+ and ER+/PgR-disease, compared with tamoxifen for 5 years [18] [19] [20] . A significant benefit in ER+/PgR-disease was not demonstrated. Sequential tamoxifen/exemestane therapy was equally effective in ER+/PgR+ and ER+/PgR-tumors. Switching to exemestane after 2-3 years of tamoxifen reduced the risk of recurrence by 34% (HR 0.66, 95% CI 0.51-0.87) and 42% (HR 0.66, 95% CI 0.38-0.90) in ER+/PgR+ and ER+/PgR-disease [15] [16] [17] Adjuvant Endocrine Therapy in Early Postmenopausal Breast Cancer yet to be determined. Letrozole is the only AI that has demonstrated greater efficacy than tamoxifen in patients with N+ disease and/or those who have received chemotherapy, when given as upfront therapy [8] . Similarly, sequential therapy with exemestane after 2-3 years of tamoxifen provided a greater benefit in patients with ≥4 involved nodes than in patients with 1-3 involved nodes or N-disease [15] [16] [17] , suggesting that certain patients may benefit from treatment with one particular AI. However, such observations should be confirmed in randomized clinical trials. Comparison of data across trials is controversial, but may be useful for clinical decisions. The use of different inclusion criteria and endpoints among trials indicates that caution must be employed when drawing conclusions from such analyses. To date, no data is available of adjuvant trials directly comparing different AIs in clinical trials.
Tolerability of AIs in Adjuvant Therapy
The acceptance of breast cancer treatment depends on balancing the beneficial effects on women's health with the adverse events (AE) associated with the agent used. Available data suggest that the third-generation AIs have comparable tolerability to tamoxifen. Most relevant trials have had a relatively short follow-up, and the long-term toxicities of AIs have yet to be determined. AE associated with tamoxifen may be related to its estrogenic (increased risk of thromboembolism and invasive endometrial cancer) or antiestrogenic (including hot flushes and genitourinary symptoms) effects [26] . AIs are associated with reduced incidences of gynecological and thromboembolic events and fewer cases of endometrial cancer than tamoxifen. AI therapy has been associated with musculoskeletal disorders. Arthralgia and osteoporotic fractures (p < 0.0001) were more common in patients receiving anastrozole than those receiving tamoxifen in the ATAC trial [12, 23] , and letrozole was associated with a 12% increase in the incidence of fractures compared with tamoxifen in the BIG 1-98 study. Results from studies of sequential therapies also suggest that AIs are associated with bone loss. More fractures occurred in patients who switched over to anastrozole than in those remaining on tamoxifen (34 vs. 16, p = 0.015) in the ABCSG/ ARNO study [18] [19] [20] . In the IES trial, exemestane significantly (p < 0.0001) reduced bone mineral density (BMD) compared with tamoxifen [15] [16] [17] , and trends for increased incidences of newly diagnosed osteoporosis and fractures were reported in patients receiving sequential treatment with tamoxifen and exemestane. Tamoxifen protects the skeleton from postmenopausal bone loss [27] , and this may exaggerate the effect of AIs on BMD in studies where tamoxifen is the comparator. It has been suggested that prior exposure to tamoxifen in sequential treatment regimens may protect against AIinduced bone loss [28] [29] [30] [31] [32] [33] [34] [35] [36] . However, clinical studies [15] [16] [17] 33] suggest that switching from tamoxifen to exemestane results in significant bone loss. Investigations are underway to determine how AI-induced bone loss can be prevented. Oral bisphosphonates can effectively treat and prevent postmenopausal osteoporosis outside the field of cancer therapy [37] [38] [39] [40] [41] [42] . ATAC patients actively receiving anastrozole over tamoxifen had a higher annual fracture rate (2.93% vs. 1.90%, respectively; incidence rate ratio: 1.55; p < 0.0001), but no difference was observed in those rates after endocrine therapy was complete (1.56% vs. 1.51%, respectively; incidence rate ratio: 1.03; p = 0.79) [12] . The American Society of Clinical Oncology (ASCO) guidelines state that all patients receiving AI adjuvant therapy are at an increased risk of bone loss and that BMD should be monitored annually, with bisphosphonate therapy being initiated when bone loss is evident (i.e. T-score below -2.5 standard deviations) [41, 42] . Prevention of cancer treatment-induced bone loss (CTIBL) by zoledronic acid in patients receiving letrozole adjuvant therapy is currently being assessed in the Zometa-Femara Adjuvant Synergy Trials (Z-FAST/ZO-FAST): Zoledronic acid is given either at the onset of adjuvant therapy or delayed until bone loss becomes apparent [43] [44] [45] . Interim analysis at 6 months indicated that upfront zoledronic acid achieves a 3.33% improvement in bone mass, with a good safety profile [46] . These preliminary data demonstrate that zoledronic acid can protect against AI-induced bone loss. Further studies will elucidate the long-term effects of AI on bone and the importance of bisphosphonates in preventing AI-induced bone loss. Tamoxifen reduces total serum cholesterol but increases highdensity lipoprotein (HDL)-cholesterol, giving an overall advantage to the patient [47] . AIs can adversely affect lipid metabolism. The BIG 1-98 study reported a greater than twofold increase in the incidence of hypercholesterolemia with letrozole compared with tamoxifen (43.6% vs. 19.2%, respectively): Over 80% of these incidents were grade 1 and did not require treatment. These data were based on single, non-fasting measurements of blood cholesterol, and any single event at any time during the study resulted in a positive report. Therefore, valid interpretation of these data is difficult. Furthermore, short-term (3-6 months) treatment with letrozole did not significantly affect serum low-density lipoprotein (LDL)-, HDLor total cholesterol in postmenopausal women without breast disease [48, 49] . Also long-term analysis of letrozole in the extended adjuvant setting did not show an adverse effect on lipid metabolism compared with placebo (see below) [50] . Exemestane therapy for 2 years was associated with a modest but significant drop in HDL-cholesterol compared with placebo, but no significant effect on other lipid parameters [51] . A substudy of the TEAM trial reported no differences in total cholesterol or HDL levels between patients receiving first-line exemestane or tamoxifen therapy; however, a trend towards increased LDL levels was seen in the exemestane arm [52, 53] . Data regarding lipid profiles were not systematically collected in the ATAC trial, but cholesterol levels were reported to be 2.6-fold higher in patients receiving anastrozole than in those taking tamoxifen (Anastrozole Product Monograph). Switching to anastrozole after 2-3 years of tamoxifen was also associated with an increased incidence of lipid metabolism disorders (4.0% vs. 9.3%, p = 0.04) in the ITA trial [20] . Effects on lipid metabolism have not been reported for ABCSG/ARNO. Further analyses using standardized measurements are required to determine the effects of AIs on lipid metabolism. Tamoxifen therapy is associated with an increased incidence of thromboembolic events [54] [55] [56] [57] . Significantly fewer thromboembolic events were reported with AIs in the ATAC (p = 0.0004), BIG 1-98 (p < 0.0001), IES (p = 0.003) and ABCSG/ARNO (p = 0.034) trials. Effects of AIs on the cardiovascular system require further investigation. The overall reported incidence of grade 3-5 cardiovascular events in BIG 1-98 was similar between the two reported treatment groups: Fewer patients receiving letrozole experienced grade 3-5 venous thromboembolic events (0.8% vs. 2.1% for letrozole and tamoxifen), but more experienced grade 3-5 cardiac events (2.1% vs. 1.1% for letrozole and tamoxifen). However, the numbers were small in both groups. A non-significant increase (p = 0.28) in the incidence of cardiovascular disease was also reported in patients switching to exemestane in the IES trial, including a 2.5-fold increase in the number of myocardial infarctions. The ATAC study did not report cardiovascular events in detail, but a non-significant increase in ischemic cardiovascular disease was associated with anastrozole therapy. Data on cardiovascular disease were not reported in detail in the ABCSG/ARNO trial, but there was no difference in the incidence of myocardial infarction between the two study arms (< 1% in both arms). The risk of death from cardiovascular disease increases with age (Framingham Heart Study 2005), underlining the need for an age-matched population control to aid interpretation of these studies.
The Extended Adjuvant Setting
To investigate the efficacy of AIs in the extended adjuvant setting, the MA.17 trial was initiated to address the ongoing risk of late breast cancer recurrences in patients who remain disease free after 5 years of tamoxifen: More than half of breast cancer recurrences and deaths occur in women who have completed 5 years of tamoxifen [1, 32] . The risk is higher in patients with ER+ tumors than in those with ER-tumors, despite the latter being considered the more aggressive disease [3] . AIs have the potential to alter the course of the disease in this period. In the MA.17 trial, patients with primary breast cancer were randomized to receive letrozole or placebo for 5 years, 0-3 months after finishing approximately 5 years of tamoxifen therapy. At the first interim analysis, letrozole was found to significantly improve the primary endpoint, DFS, compared with placebo, with the effect being cumulative with increasing time on therapy [32] . The trial was therefore unblinded and patients receiving placebo were allowed to cross over to letrozole. At a median follow-up of 2.4 years, letrozole significantly improved DFS (p = 0.00008, HR = 0.57), equating to a 43% relative reduction in risk of relapse compared with placebo. Letrozole reduced the risk of events by 53 and 40% for N-and N+ disease, respectively, indicating an absolute improvement in 3-year DFS of 3 and 7%, respectively. The final analysis was published in 2005 after a median follow-up of 30 months and reported a significant improvement in DFS with letrozole, reducing the relative risk of recurrence by 42% (p < 0.001) and the absolute risk of recurrence at 4 years by 4.6% [31] . Letrozole also improved distant DFS, achieving a 40% reduction in the risk of recurrence (p = 0.002). At the final analysis, 247 DFS events and 113 deaths had occurred and 1115 patients remained disease free 40 months after randomization. OS was not significantly reduced by letrozole for the whole study population, but pre-planned subgroup analysis revealed a significant reduction in mortality in patients with N+ disease (39% reduction; p = 0.04) [31] . For the primary endpoint, DFS, HR decreased in favor of letrozole over the first 48 months of treatment from 0.52 (95% CI 0.40-0.64) at 12 months to 0.19 (95% CI 0.04-0.34) at 48 months [58] . Similar results have been reported in preliminary analysis of the ABCSG-6a open-label trial of extended adjuvant therapy with anastrozole for 3 years after completion of 5 years of adjuvant therapy with tamoxifen ± aminoglutethimide [19] . In this study, 856 postmenopausal women who had completed either 5 years of tamoxifen or 2 years of tamoxifen plus aminoglutethimide therapy followed by tamoxifen for 3 years were randomized to either anastrozole or no further treatment for a further 3 years. With a median follow-up of 5 years, fewer patients on anastrozole experienced disease recurrence than patients who received no treatment (HR 0.64, p = 0.047). Treatment with anastrozole did not improve OS. Extended adjuvant therapy with letrozole was generally well tolerated. AEs were similar to those reported in the early adjuvant setting, the majority being grade 1 or 2. The number of discontinuations due to toxicity was low: 4.9% of women on letrozole versus 3.6% on placebo (p = 0.019). Hot flushes (p < 0.003), anorexia (p = 0.039), arthralgia (p < 0.001), myalgia (p = 0.004) and alopecia (p = 0.01) were more common in patients receiving letrozole than in those receiving placebo; the incidence of vaginal bleeding was lower with letrozole than with placebo (p = 0.005) [31] . The incidence of self-diagnosed new osteoporosis was significantly higher in the letrozole group than in the placebo group (8.1 and 6.0%, p = 0.003), and slightly more women receiving letrozole experienced at least one fracture (5.3% compared with 4.6%, p = 0.24). Letrozole did not significantly increase cardiovascular disease. No adverse effects of letrozole on lipid metabolism were reported in a substudy of non-hyperlipidemic patients treated for up to 36 months (MA.17L) [50] . In contrast to the early adjuvant AI trials, lipids were measured in the fasting state in the MA.17 study, which may account for the reported differences. Furthermore, in MA.17, the comparator Breast Care 2008;3:317-324
Adjuvant Endocrine Therapy in Early Postmenopausal Breast Cancer was placebo, not tamoxifen, which may have beneficial effects on lipid metabolism [47] that would tend to bias the results against AI treatment; so MA.17 may reflect more accurately the effects of letrozole on lipid metabolism. Differences seen between studies comparing an AI with tamoxifen or with placebo may reflect the protective effects of tamoxifen on organs other than the breast. Similar considerations are also important with respect to the effects of AI on the cardiovascular system. The effect of letrozole on bone was investigated in detail in the MA.17B substudy. The rate of newly diagnosed osteoporosis was monitored using dual-energy X-ray absorptiometry (DEXA) in both treatment arms (3.3% vs. 0% for letrozole and placebo) [59] . Changes in BMD were more pronounced in the spine than in the hip, suggesting that the lumbar spine may be the best site for monitoring bone density in patients receiving long-term AI. The effect of prolonging letrozole treatment beyond 5 years is currently being addressed in the MA.17R rerandomization study, in which patients who remain disease free after completing 5 years of letrozole extended adjuvant therapy are randomized to letrozole or placebo for a further 5 years. This study will provide further data on safety issues associated with long-term use of letrozole. Toxicity data have not been reported for anastrozole extended adjuvant therapy.
Overall Conclusions
AIs are important agents in the adjuvant treatment of HR+ early breast cancer [60] . In randomized trials, AIs have proved to be superior to tamoxifen with regard to protection against recurrence and improvement in DFS when given upfront, as a substitute for tamoxifen, or in a sequential strategy after 2-3 years of tamoxifen treatment. There are currently no data directly comparing substitution and sequential strategies, so the question of the optimal AI treatment strategy remains open, but, at present, it can be stated that use of an AI as adjuvant therapy offers more protection against recurrence than single tamoxifen. Substitution studies have indicated that first-line AIs are more effective than tamoxifen and, taking into consideration the high risk of relapse during the first 2 years of tamoxifen treatment [3, 22] , it could be argued that this strategy may provide the greatest benefit to patients. However, sequential strategies using tamoxifen followed by an AI have also proved more effective than treatment with tamoxifen for 5 years, and only direct comparative data will provide the answer as to which of these treatment strategies provides most benefit to women with early HR+ breast cancer. BIG 1-98 is the only trial that will compare substitution and sequential strategies, and the only trial in which the optimal sequence of an AI and tamoxifen is explored. In theory, tamoxifen therapy prior to an AI may be advantageous, particularly with respect to protection against the effects of AIs on bone and lipid metabolism, but data from IES do not support this suggestion as changeover to exemestane was associated with higher rates of cardiovascular disease and bone loss compared with continued tamoxifen therapy. The optimum duration of adjuvant therapy with AIs is also unknown. Currently, early adjuvant therapy is limited to 5 years because of the deleterious effects of more than 5 years of tamoxifen, but the 5-year barrier may not apply to AIs. Evidence from the MA.17 study indicates that extended adjuvant therapy with letrozole is highly effective and can alter disease outcome beyond 5 years after surgery. Data from MA.17R will help to give further detailed information on optimal AI duration. On an annual basis, approximately 1-2% of women on the placebo arm of MA.17 developed a distant recurrence during follow-up. It is important to identify patients who are at greatest risk of a distant recurrence so that these women can receive extended endocrine therapy, while perhaps sparing those women whose risk may be extremely low. It is apparent that further studies are required to define optimal treatments using sequential and extended regimens. The question of which AI should be used also remains open. Whether pharmacological differences between AIs are clinically relevant is currently unknown, but tentative conclusions can be reached. Comparison of data across different trials suggests that letrozole therapy may have advantages in patients with N+ disease and in patients who have received prior chemotherapy. Improved patient stratification and gene profiling studies will help to tailor therapy to the individual's needs. Monitoring and management of predictable AEs associated with AI treatment, particularly bone loss, is essential and is being addressed in ongoing trials. Standardized monitoring techniques are necessary to determine the effects of AI on lipid metabolism and the cardiovascular system. The ability of prior tamoxifen therapy to protect against these AEs must be clarified. Cost considerations are particularly important in countries where generic drugs are many times cheaper than patented brands, and benefits such as fewer recurrences, and differences in toxicity profiles leading to lower secondary costs and improved quality of life, are difficult to quantify. Health economic studies have shown that adjuvant letrozole and anastrozole therapy and extended adjuvant letrozole therapy are cost-effective treatments in postmenopausal patients with HR+ early breast cancer [41, [61] [62] [63] . It can be concluded that AIs represent an important advance in the treatment of early breast cancer, and that 5 years of treatment with tamoxifen can no longer be considered an acceptable standard of care for postmenopausal women with HR+ early breast cancer. Incorporation of AIs into early adjuvant therapies, and AIs in the extended adjuvant period, has the potential to alter the course of early breast cancer for at least 10 years after surgery, improving outcomes for women with this common disease. Ongoing and future studies will help to determine how to balance the beneficial and detrimental effects of AIs on women's health and maximize the clinical impact of these agents in the treatment of breast cancer.
